| UV-Vis absorption spectra of various P(NDI2OD-T2) solutions (concentration: toluene 0.5 mg/ml; DCB 0.9 mg/ml; CN:CF 1 mg/ml; mesitylene 0.05 mg/ml) (a) and of the films obtained by spin-coating the same solutions on glass, followed by a thermal treatment at 120 °C (b). Spectra have been normalized to the absorption peak in the shown energy range. UV-Vis absorption spectra consist of two main features: a high energy peak generally attributed to π -π* transition (not shown) and a broad low energy band, induced by the charge transfer transition from the donor to the acceptor units along the chain, which is sensitive to individual chain conformation changes. Our data on solutions and films are in accordance with the data in [1] . The shift in the absorbance is attributed to intra-chain effects within aggregates. Mesitylene, not reported in [1] , displays a UV-Vis absorption in solution identical to toluene, indicating a similar presence of aggregation effects. S4 | Optical microscope image taken through two crossed-polarizers in P(NDI2OD-T2) films deposited from mesitylene with different deposition parameters: a) spin coating velocity 1000 rpm, spin time 30 seconds, thermal treatment 120 °C for 1 h; b) spin coating velocity 1000 rpm, spin time 30 seconds, no thermal treatment; c) spin coating velocity 1000 rpm, spin time 30 seconds, drop deposited on the flight, no thermal treatment; d) spin coating velocity 1000 rpm, spin time 90 seconds, no thermal treatment; e) edges of an evaporating and receding droplet. We observed film formation dynamics similar to the toluene solution case: the film is clearly formed before the drying of the solvent (b); deposition on the flight do not allow the establishment of long range order, owing to short time interaction with the substrate (c); long time spinning disturbs the film ordering (d); as evidenced by the continuity between features on the drying films and through the semitransparent droplet, the film is clearly formed at the interface with the substrate before the complete recession of the solvent (e).
Figure S5 | AFM investigation of the fibrils orientation across the oriented domain, as evidenced by single polarizer optical microscope analysis. In (a) a sketch of the preferential absorption direction within the domains is reported. We performed extended AFM analysis within different domains and here we report the AFM images of the yellow, the blue and the black area, as indicated in the sketch. It can be observed that: 1) within the whole oriented area all the fibrils display the same preferential orientation (blue line area);
2) there is a straight correlation between the relative change of the orientation of the fibrils and the change in the absorption polarization, indicating that absorption occurs with a transition dipole moment parallel to the fibrils, i.e. the molecular backbone is likely parallel to the fibrils direction. 
Additional FETs electrical characterizations

